Abstract. The objective of this study is to evaluate the relative priority of nine developed countries as a home country for foreign direct investment (FDI) from the vantage point of the United States during three time periods: pre-crisis (2004-2006), crisis (2007-2009), and post-crisis (2010-2012). Our study suggests a methodology based on a combination of the analytic hierarchy process (AHP), the technique for order preference by similarity to ideal solution (TOPSIS), and the multi-period multi-attribute decision-making (MP-MADM) technique. To investigate our research question, we selected fifteen robust FDI determinants from recent studies. The results for all three time periods show that productivity, market potential, market size, GDP growth and development have the highest priority in the decision-making process. On the other hand, we found that the 2007 global financial crisis significantly affected each variable in the decision-making process. During the crisis, two variables in particular -corruption and GDP growth -significantly increased in importance. These findings have farreaching policy implications and can assist policymakers and investors in their strategic decision-making process.
Introduction
Capital flows from one country to another in a variety of ways, one of which is foreign direct investment (FDI). The Organisation for Economic Co-operation and Development [24] defines FDI as "a category of investment that reflects the objective of establishing a lasting interest † by a resident enterprise in one economy (direct investor) in an enterprise (direct investment enterprise) that is a resident in an economy other than that of the direct investor". Generally, during the FDI process, investors in one country (the home country) obtain ownership of assets in another country (the host country) to control the main activities of a firm including management, production, and distribution [21] . The literature claims that FDI has important effects on the transferal of technology and other skills, domestic productivity [9] , capital accumulation, acquisition, innovative capacity, and economic growth [21] .
Given the importance of FDI, its determinants have been extensively described in the literature. Researchers have focused on several factors as determinants of FDI inflow-outflow, including bilateral distance [23, 22, 5] , trade costs in the host and home countries, gross domestic product (GDP), GDP growth rate [35] , market size of the host country relative to other countries [11, 2, 7, 10] , productivity [28] , differences in factor endowments, exchange rate volatility [12] , financial system development, economic policy activity [17] , financial risk [28] , host and source corporate tax rates [27] , the existence of regional trade agreements [3] , country-pair specific impacts, such as language [25] , border and colonial history, legal protection, and the quality of institutions [6] .
Empirical works employ several regressors to identify FDI determinants. However, many of these studies do not take into account the possibility that both the set of decision-making criteria and their importance for decision-makers may change over time. It is known that financial crises may cause such structural changes. Both the volume and direction of the FDI flow were significantly affected especially in developed countries following the 2007 global financial crisis. Therefore, consideration of the priority of FDI with respect to different spans of time for these countries could obtain comprehensive results regarding the determinants of FDI and the decision-making process for FDI inflow-outflow across countries. To this end, our study was based on three periods, namely pre-crisis (2004) (2005) (2006) , crisis (2007) (2008) (2009) , and post-crisis (2010) (2011) (2012) .
In addition, another weakness of the earlier studies was selection bias in the data sets. It is well worth mentioning that missing data jeopardizes the validity of FDI theories as well. Recently, [10] carried out a study to construct robust FDI determinants. They employed Heckit Bayesian Model Averaging (HBMA), which is concerned with model uncertainties regarding the validity of competing FDI theories and selection bias. Using this methodology, which results in robust FDI determinants, they found that more than 50% of the suggested FDI determinants were not robust. We constructed our model based on fifteen robust FDI determinants, namely distance, market size, colony, common language, development, GDP growth, market potential, productivity, tax, LAIA, APEC, dollar, corruption risk, internal conflict risk, and religious tension risk as suggested in the study conducted by [10] .
for foreign direct investment
We selected as the home country the United States (US), which has the largest share of FDI outflow. For the target countries (or host countries), we selected nine developed countries: Australia, Canada, Germany, Ireland, Japan, Luxembourg, the Netherlands, Switzerland, and the United Kingdom, which together receive the largest share of US FDI outflow.
This study aims to contribute to the literature by considering the latest robust FDI determinants as decision-making criteria and investigating the investment destination priorities in the three different time periods of pre-crisis, crisis, and post-crisis by developing a model based on a combination of AHP, TOPSIS and MP-MADM techniques. AHP was implemented to obtain FDI determinant weights in the decision process, and the TOPSIS method was employed to prioritize the alternatives. MP-MADM techniques were employed to aggregate the relevant data in each of the three periods. Investigating the FDI host countries' rankings in different time spans not only reinforces the validity of the designed model, but also results in a more comprehensive model. Using subjective methods helped obtain more realistic results and increased the flexibility of the model; however, inputs based on various experts' judgments resulted in different weight distributions among the decision criteria and consequently changed the output of the entire model.
Using a methodology that generates optimum output in the prioritizing of countries to invest in will create greater added value for multinational enterprise companies and assist policymakers and investors in their strategic decisionmaking. Furthermore, the output of the decision about FDI priority is used as an input in many other decision-making processes, such as policymaking, the establishment of foreign relations with other countries, and the terms of different trade agreements.
The rest of this paper is organized as follows. The next section presents a literature review. Section 3 provides a discussion of the methodology used in evaluating the determinants of FDI. Section 4 reports and discusses the empirical results obtained. Section 5 is a discussion and provides a final concluding section.
Literature review
Decision making is a process of selecting the best among different alternatives. Wagner [32] mentioned that "Unquestionably most, if not all, decision making is part of an unending history of action. Earlier choices have affected the present, current decisions will influence the future, and so on". As a decision-making problem becomes complicated, obtaining the best solution will become more complex. Decision-making is one of the most important problems of all sciences. Finding the best option from several feasible alternatives is naturally one of the main areas of interest areas in economics, which as a science deals with the problem of scarce resources. In economics and finance literature, decisionmaking models are used to investigate several topics including evaluation of economic development differences [33] , objective and subjective ratings [8] , allocation of asset and mutual funds [31] , portfolio selection [20] , and energy management [16] .
Finding an optimum location to invest in is suited to multi-attribute decision-making methods (MADM). MADM involves making a priority decision in finite alternative environments that are described by multiple, usually conflicting, attributes [14] . This methodology selects optimum alternatives by considering a high degree of satisfaction among all decision attributes [34] . In this regard, Beim & Le´vesque [4] comment that the MADM method can be considered superior based on some of its features such as sensitivity analysis, ability to express DM preference, that it is easily replicable by entrepreneurs. They employ fifteen FDI criteria in four major categories (i.e. cultural, economic, legal, political perspectives) to rank countries (fourteen) for new business ventures. The preferences used to weight each determinant vary for the five different entrepreneurs acting as decision makers.
The analytic hierarchy process (AHP) is another method used to investigate a decision-making process for FDI. AHP, developed by Saaty [29] , is based on pairwise comparison. In this regards, the importance of each attribute is compared one by one relative to the others. This process will be carried out by expert individual judgments and are scored using a specific ratio scale. This methodology solves and analyses problems similar to those addressed by the human brains. AHP enables a decision maker to determine the contrary and simultaneous impacts of numerous complicated circumstances. Levary & Wan [18] developed AHP to rank the FDI entry mode possibilities of individual firms. In this approach, AHP is used to overcome the uncertainty of FDI including future expectations of foreign direct investment and pairwise comparisons of a decision-maker's judgment, which are entailed in AHP. In their explanatory example on US multinational FDI in China, they defined four alternatives including: whole ownership, majority-and minority-owned joint ventures and no entry as an entry mode, and subsequently ranking them according to their decision criteria (uncertainties) and five different scenarios. Grčić & Babić [13] constructed AHP evaluation to rank particular transition countries ( 
Data and methodology

Data description
Data used in this study are annual figures for the period of 2004-2012. We have divided this period into three sub-periods depending on different economic situations and defined them as a pre-crisis, crisis, post-crisis span of time. This model has been constructed to evaluate US FDI outflow priority in nine top FDI partnerships, namely, Australia, Canada, Germany, Ireland, Japan, Luxembourg, Netherland, Switzerland, and United Kingdom.
Our study employs fifteen robust FDI criteria based on the study of Eicher et al. [10] which constructs the determinants by considering two important constraints in an FDI database, i.e. uncertainty and selection bias. Table 1 references the data source for each determinant. Table 2 illustrates the bilateral and host country's FDI determinants that have been employed in this study, and also reveals the characteristic and effect of each determinant on FDI flows. ‡ 
(the worst value for jth criteria) ** relative closeness measure: 
Methodology
In this study, four types of analyses are employed. First, the AHP method is used to evaluate the FDI determinant weights in three periods (pre-crisis, crisis, post-crisis). Second, a vector normalization approach is used to normalize all Criteria data relating to each set of FDI determinants for each country. Third, a dynamic weighted averaging operator is employed to aggregate multi-period data in three different spans of time (pre-crisis, crisis, post-crisis). Lastly, the TOPSIS method is applied to prioritize alternative countries based on defined FDI determinants.
Weighting FDI criteria
The AHP method was employed to determine the FDI criteria weight. The weights were calculated for each period separately based on expert judgment. Based on AHP, the following steps had to be considered:
Step 1: Construction of a pairwise comparison matrix from criteria and each of these judgments is assigned a number on a scale based on Saaty's [30] rating scale Table A-1. The general pairwise comparison matrix can be constructed as follows (all arrays of the matrix are arranged by considering Step 2: Normalization of pairwise comparison matrix:
Step 3: Calculation of the arithmetic average of each row of normalized pairwise comparison matrix:
At the end of this step, criteria weights are calculated and following steps are followed to test the consistency of judgments.
Step 4: Calculation of the weighted sum vector:
Step 5: Calculation of the consistency vector:
Step 6: Calculation of the maximum Eigen value of the pairwise comparison matrix (λ )
Step 7: Calculation of the inconsistency index (II) and Consistency Ratio CR
To calculate CR for provided judgments, the Table A-2 derived from Saaty [30] was used. The upper row of the table provides the order of the random matrix, whereas the lower row introduces random judgments of the corresponding consistency index. According to Saaty [30] , a consistency ratio greater than 0.1, implies that judgments can sometimes be accepted when the consistency limit for CRs is higher than 0.1 (but not much greater). AHP can be performed for the group rather than individual judgments. Therefore, the geometric average will be aggregated.
Normalization
After preparing each determinant weight, the next step is normalization of the decision matrix, allowing comparison of attributes. The vector normalization method was employed in this study to attain the harmonize decision matrix.
r ij , is normalized value of alternative i, with regards to j th criteria.
Aggregation of multi-period decision making
In general, most of the previous studies related to multi-attribute decisionmaking problems have used the same time period information; however, this paper will consider the information at different periods. Therefore, time dependent aggregation operators or a dynamic weighted averaging (DWA)
for foreign direct investment factor were prepared to aggregate information, which is the most important step in aggregation of MADM information. Accordingly, different DWA operators such as the arithmetic, geometric series and normal distribution can be employed. Moreover, the multi-period MADM can be used when the periods are expressed in interval numbers. The study consists of three different economic periods, pre-crisis, crisis, post-crisis. Each period is composed of 3 years. To aggregate the relevant data into the three mentioned periods, the following steps are to be considered.
Step 1: Normalization of a decision matrix for each year. Considering ( ) as a normalized decision matrix and ( ) as an attribute value for the year t k (k = 1, 2, …,y).
Step 2: Calculation of a weighted averaging operator.
for the purpose of aggregating the respective year of data in each three periods. In our study, each period consists of three successive years, so that k spans from one to three and P=1, P=2 and P=3 denote the pre-crisis, crisis and post crisis periods. Then, the weighted averaging operator ( ) is utilized by :
And, weight vector is
Note that (t) can be given by a decision maker or can be drawn from different methods such as those based on the arithmetic series, geometric series and normal distribution.
TOPSIS
The TOPSIS method was constructed on the concept of the alternative with the shortest distance and farther distance from the positive and negative ideal solutions is considered the best-chosen alternative. TOPSIS was considered due to its ability to be combined with other decision-making methods such as AHP [33] . Six major steps are taken to achieve the optimum ranking of alternatives:
Step 1: Quantification and normalization of the decision matrix.
Step 2: Calculation of a weighed normalized decision matrix: Multiplication of a normalized decision matrix (R) with respect to a diagonal matrix of criteria weights
Step 3: To define the ideal positive (V j + ) and negative (V j − ) solutions: (V j + ): [Vector of each criterion's best value in V]. The best value for positive and negative criteria will be the maximum and minimum amount, respectively. (V j − ): [Vector of each criterion's worst value in V]. The worst value for positive and negative criteria will be the minimum and maximum amount, respectively.
Step 4: To find each alternative distance from the positive (V j + ) and negative (V j − ) ideal alternatives:
where v j + is the best value for each attribute irrespective of the alternative.
where v j − is the worst value for each attribute.
Step 5: To calculate the integrated evaluation index CL (relative closeness measure)
Step 6: Rank alternatives: the highest value of CL, the better alternative.
Note that TOPSIS is carried out for each three aggregated periods, separately.
Empirical results
Criteria weighting
The AHP method was employed to calculate the weights of each criterion in this study. The weighting process was carried out for each period separately as indicated in the previous sections. To complete the pairwise comparison matrix, we considered the expert judgments of four foreign investment experts. Three matrixes were constructed to show the pre-crisis, crisis, and post-crisis periods.
The following table illustrates the aggregated FDI criteria weights with respect to the AHP method.
for foreign direct investment To reach the desired degree of consistency in the expert judgments, the consistency ratio was calculated for each of the three matrixes using steps 4 to 7 as illustrated in the previous section. The following table shows the consistency ratio for each averaged pairwise matrix (using the geometric average), consisting of four individual matrixes for each pre-crisis, crisis, and post-crisis period. The CR calculations for the matrices demonstrate that the required degree of consistency was achieved. AHP results reveal that, during the pre-crisis period, productivity in the host countries gained the highest weight, 14.17% compared to the other factors. However, in the crisis period, the productivity weight declined to 11.75% (fourth level), while GDP growth received the greatest priority in comparison to other FDI determinants by 15.12%. The other significant development during the crisis period was an increase in the importance of corruption. Previous studies claimed that a larger market size in host countries affects positively FDI outflow. According to our study, in the post-crisis period, a weight of 12.69% was allocated to the market size criteria, making it the most important determinant. Results for criteria weighting are reported in Figure 2 . 
Normalization
The next step after gathering data for all FDI determinants was normalization of the decision matrixes (all nine matrixes separately) based on equation (8) . Therefore, all the decision matrix arrays were in the same dimension, so that the comparison among them becomes applicable.
TOPSIS results and analysis
After calculating the normalized decision matrices, the next step was the construction of a weighted normalized decision matrix based on equation (11) . This step was carried out for each year employing the criteria weight matrix. In order to aggregate yearly decision matrixes in our defined economic periods, a weighted vector was selected. In this study uniform distribution was employed; thus in each period, all years have the same effect on the defined periods. Therefore, with regards to equation (10), it was assumed for each period (precrisis, crisis, and post-crisis) that ( 1 ) = ( 2 ) = ( 3 ) = 1/3. The next step in the TOPSIS methodology was to determine the positive and negative ideal solutions. In this regard, for criteria that identify a positive condition, the positive ideal solution is the maximum value, and the negative ideal solution is the minimum value. On the other hand, for criteria that identify a negative condition, the positive and negative ideal solutions are the minimum and maximum values, respectively. For instance, in our study, distance was characterized as a negative criterion given that as bilateral distance increases, FDI flow decreases.
In the next step, the distance of each alternative from the positive and negative ideal solutions was calculated using equations (12) and (13) . Then, relative closeness indices were computed using equation (14) .
The last step was to rank (in descending order) the relative closeness indexes, the highest values in the CL index, and the better alternatives for investment. In the pre-crisis period, Japan with a CL of 0.5767 was ranked number one, followed by Canada (CL = 0.4602) and Germany (CL = 0.4339). Tables 5 through to 10 present the results for positive and negative ideal solutions including the distance and relative closeness of the ideal solution for each of the three periods.
for foreign direct investment The results for positive and negative ideal solutions for each criterion during the pre-crisis period are presented in Table 5 using step 3 of TOPSIS methodology (defining as the best and worst value of vector of each criterion). In regards to Table 6 , the distance from positive and negative ideal solution for each nine alternatives was calculated and relative closeness index computed for the pre-crisis period. Table 8 shows the distances and relative closeness indexes for the crisis period. Table 9 : Positive and negative ideal solutions (post-crisis period) Table 9 demonstrates the ideal solutions as in Table 5 and 7; however, in this table the ideal solutions were achieved based on post-crisis figures. 
Ranking and comparison
The results obtained by calculating the relative closeness for each of the nine alternative over the three periods were sorted from largest to smallest and as shown in Figure 3 . According to our designed output model, the US's first priority in increasing FDI outflow in the pre-crisis and post-crisis periods is Japan. Economic growth in Japan in 2004 was the highest recorded since 1996. Furthermore, Japan is considered one of the largest world markets, and has a stable, developed business environment. Additionally, Japan's forceful relationship with developing countries in Asia makes the country a good business opportunity for foreign investors. Japan is considered a center of innovation in the world, connecting Asia with the rest of the world. Therefore, the favourable conditions associated with Japan's market size, market potential, and productivity resulted in its surpassing the other eight alternatives.
During the crisis period, Japan fell to second place while Australia rose to the top with a closeness index of 0.5107. Table A-3, which shows the aggregated weighted decision matrix during pre-crisis, reveals that the proximity to the ideal point of some of Japan's more important, or highly weighted, FDI determinants, such as a market size of 0.09145 and a market potential of 0.01456, have made Japan more attractive for US investors. Meanwhile, Australia by obtaining a weight of 0.05664 for GDP growth and 0.00710 for market potential (the two most important FDI criteria according to Table A-4 criteria weights) forced Japan in the number-two slot during the crisis period. In the third period, however, the attractiveness of Australia declined sharply. The decline of its GDP growth during the post-crisis period was one of the main reasons Australia slipped down to fifth place during this period.
The high ranking for Canada can be explained due to its close distance to the US, its high market potential as one of the richest countries in the world in terms of its natural resource base, its high quality human resources, and its flexible labour market. The pivotal factor in drawing the attention of foreign investors to Germany is its stable and powerful economy. Focusing on the weighted matrix, market size and market potential significantly enhances Germany's attractiveness to foreign investors.
Luxembourg is an ideal alternative compared to other countries in terms of its productivity (0.07725) and the risk of corruption (0.020803), religious tension (0.022247), and internal conflict (0.024221). However, its market size, market potential, and GDP growth (0.00081, 0.06649, and 0.00337 respectively) are farther from the ideal solutions when compared with other alternatives during the crisis period.
Ireland, Switzerland, and the Netherlands occupied the last three slots during all three periods. Since the mid-1990s, Ireland has been improving its economic conditions. However, when hit by the financial crisis and negative GDP growth (-0.01954) during the crisis period, it fell from seventh place to last. Switzerland's GDP growth weight of 0.02737 ranked it as the closest of all the countries to the ideal solution. Australia was next at 0.05663. However, when considering other determinants, it ranked seventh in market size and market potential during the crisis. In the crisis period, the Netherlands was considered the ideal solution in regard to corruption risk and internal conflict risk, but the weights of its other FDI determinants were not as satisfactory as those of the other countries in our data set.
Discussion
This study attempted to design a model to evaluate the attractiveness of host countries for FDI. The findings reveal that productivity, market potential, market size, GDP growth, and development were the most important determinants of FDI in all three time periods investigated. However, language for foreign direct investment and colonial relationship, factors that represent geographic and historical variables, are the least important variables. Furthermore, the importance of international agreements and unions is very low in comparison to growth and factor endowment categories. This finding implies that the size of a country's economy and its growth potential are pivotal factors for FDI inflow -a conclusion that should provide guidance for policymakers in countries that are competing for FDI inflow.
On the other hand, the effect of time must be taken into account, because it is clear that the importance of almost all the variables changes over time. In particular, the importance of GDP growth and risk of corruption increased considerably during the 2007 financial crisis. Following the crisis, many developed countries experienced a negative GDP growth rate, which made investors very sensitive to fluctuations in this variable. So the countries that had positive GDP growth were favoured by the decision makers. Since corruption has been one of the most significant causes of economic crises, it was no surprise that it had a higher criteria weight ranking in our findings. The conclusion is that, during financial turbulence, countries able to maintain a positive GDP growth rate and remain free of corruption have the best chance of attracting FDI.
Any change in criteria weight ranking also affects the position of the countries in the alternative ranking table. Almost all the countries were ranked differently in the pre-crisis, crisis, and post-crisis periods. The importance of development, GDP growth, market size, and market potential during the postcrisis period affected significantly the priority of the target countries' FDI. The aggregated data for this period has revealed that Japan, Germany, and Canada each played a vital role as a host country for the US to increase its investments. When it comes to market size, Japan still accounts for more than 55% of the entire Asian retail market and is the second largest market in the world after the US. Germany has been able to recover quickly after the crisis in comparison to the other countries. The crisis had affected Germany's GDP growth, which became negative, but after the crisis passed, the numbers were positive by a larger margin than in the pre-crisis period. Canada and the US have one of the world's most outstanding investment relationships. Many factors, such as strong GDP growth, low tax rates, and a common language, account for the US being the largest foreign investor in Canada.
Conclusion
As with many other studies that have investigated the determinants of FDI, our empirical work also takes into account the possibility that both the decisionmaking criteria and their importance to decision makers may change over time. The fact is that missing data jeopardizes the validity of FDI theories. In order to avoid selection bias, fifteen robust FDI determinants were employed in our model. This study aimed to contribute to the literature by considering the latest robust FDI determinants as decision-making criteria and by investigating investment destination priorities in three different time periods (pre-crisis, crisis, and post-crisis), and by developing a model based on a combination of AHP, TOPSIS, and MP-MADM techniques. This combination of methods has meant that our results are more robust and to the best of our knowledge have not as yet been employed in investigating determinants of FDI.
In addition, it should be pointed out that the process of pairwise comparison relating to criterion weight determination was carried out after the crisis period even though expert judgments were required in order to consider the environmental factors that existed in each period. Specifically, the judgments may differ since they were made during the pre-crisis and crisis periods. Meanwhile, considering the subjective attribution of the AHP method, during this study only four investment experts' opinions were considered, partly due to our limited access to investment experts; however, increasing the number of experts could reinforce the validity of the criterion weights in this methodology. Therefore, based on the above acknowledgements, the following findings were obtained from our analysis.
This model can be used for various sets of countries in different spans of time as well. In addition, it could be considered an important decision-making tool for attaining optimum results. Policymakers and other decision makers can obtain the best priority in increasing FDI outflows to destination countries in different economic situations. Meanwhile, this model can assist policymakers in dealing with different aspects of FDI. This model can also help to improve the investment climate and relations between countries. In addition, investment barriers can be identified and analyzed when using this method.
Further research might use different decision-making approaches such as SAW and ELECTRE, or employ aggregated methodologies such as the Borda and Copeland methods for prioritizing the alternatives. Moreover, window data envelopment analysis (DEA) can be implemented to analyze the priority of alternatives and the efficiency of the decision-making unit during the different periods. The designed framework can be also used in different fields, such as project management, portfolio management, tourism management, and so on. 
APPENDIX:
